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ABSTRACT 
Urban Riverfront Development (URD) is an urban infrastructure that 
provides tremendous socio-economic impacts within riverfront area. However, the 
URD assessment practice in Malaysia have predominantly focused on social and 
environmental aspects, leaving behind socio-economic aspects of property market as 
a driver for economic growth. Due to lack of academic research, the socio-economic 
indicators that are linked to URD property market remain ambiguous. Apart from the 
qualitative nature of assessing the impacts, spatial-based impact assessment is also 
not extensively practised in Malaysia despite the evidential visual impacts.  Hence, 
there is a need to develop an impact assessment model which can spatially display 
the socio-economic impacts of URD. These issues have motivated a quantitative 
study with the following four objectives:1) to ascertain socio-economic indicators of 
URD; 2) to determine the spatial measurements of socio-economic indicators for 
URD; 3) to develop spatial-based socio-economic model for URD; and 4) to assess 
socio-economic impacts of URD using the developed spatial-based socio-economic 
model. From the piloted questionnaires, eight socio-economic indicators and forty-
three parameters were identified to form the basis for a large-scale survey in which 
questionnaires were distributed to property building owners along the URD area to 
assess the socio-economic impacts of URD. Melaka River in Melaka was selected as 
a case study for this research. Descriptive analysis and Relative Importance Index 
(RII) were used to rank the socio-economic indicators and parameters as well as 
spatial measurements. Findings were also analysed via PLS-SEM which revealed 
seven socio-economic indicators and seventeen parameters which were then accepted 
for the model development. Using the Importance-Performance Matrix Analysis 
(IPMA), the identified spatial-based parameters were examined using spatial data 
analysis and Spatial Multi-criteria Analysis (SMCA) which generated the non-spatial 
and spatial weights. URD was also assessed using the developed model to observe 
spatial distribution of the socio-economic impacts. Finally, transaction data were 
utilised to analyse property market within riverfront properties to reveal the socio-
economic impacts. The results show that there is market value increment for 
residential, commercial and industrial properties within a 300-meter radius from the 
URD which indicates a positive socio-economic impact. Hence, this model could 
assist real estate practitioners and enhance the impact assessment practice for URD 
in Malaysia. 
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ABSTRAK 
Urban Riverfront Development (URD) adalah infrastruktur bandar yang 
memberi kesan sosio-ekonomi yang luar biasa di sekitar sungai. Walau 
bagaimanapun, amalan penilaian URD di Malaysia lebih memberi tumpuan terutama 
kepada aspek sosial dan alam sekitar, mengenepikan aspek sosio-ekonomi pasaran 
harta tanah sebagai pemacu untuk pertumbuhan ekonomi. Oleh kerana kekurangan 
kajian akademik, penunjuk sosio-ekonomi yang dikaitkan dengan pasaran harta tanah 
URD adalah samar. Selain dari segi kualitatif menilai kesan, amalan penilaian kesan 
secara spatial juga tidak banyak dilaksanakan di Malaysia walaupun terdapat kesan 
visual yang jelas. Oleh itu, terdapat keperluan untuk membangunkan model penilaian 
impak yang boleh memaparkan kesan sosio-ekonomi URD berasaskan spatial. Isu-
isu ini telah menzahirkan kajian kuantitatif dengan empat objektif iaitu: 1) untuk 
menentukan petunjuk sosio-ekonomi berkaitan URD; 2) untuk menentukan ukuran 
spatial penunjuk sosio-ekonomi bagi URD; 3) untuk membangunkan model sosio-
ekonomi berasaskan spatial untuk URD; dan 4) untuk menilai kesan sosio-ekonomi 
bagi URD menggunakan model sosio-ekonomi berasaskan spatial yang dibangunkan. 
Dari soal selidik yang dihasilkan, lapan petunjuk sosio-ekonomi dan empat puluh 
tiga parameter telah dikenal pasti untuk membentuk asas dalam membangunkan soal 
selidik berskala besar di mana soal selidik diedarkan kepada pemilik bangunan harta 
tanah di sepanjang kawasan URD untuk menilai kesan sosio-ekonomi URD. Sungai 
Melaka di Melaka dipilih sebagai kajian kes bagi kajian ini. Analisis diskriptif dan 
Indeks Kepentingan Relatif (RII) digunakan untuk menilai petunjuk dan parameter 
sosio-ekonomi serta ukuran spatial. Penemuan juga dianalisis melalui PLS-SEM 
yang menjelaskan tujuh petunjuk sosio-ekonomi dan tujuh belas parameter yang 
kemudian diterima untuk pembangunan model. Dengan menggunakan Analisis 
Matriks Kepentingan Prestasi (IPMA), parameter berasaskan spatial yang telah 
dikenal pasti dikaji menggunakan analisis spatial dan Analisis Multi-kriteria Spatial 
(SMCA) yang menghasilkan pemberat bukan spatial dan spatial dijana. URD juga 
dinilai berdasarkan model yang dibangunkan untuk meneliti pengedaran spatial bagi 
kesan sosio-ekonomi. Akhir sekali data transaksi digunakan untuk menganalisis 
pasaran harta tanah di dalam kawasan tepi sungai bagi mencerminkan kesan sosio-
ekonomi. Dapatan kajian mendapati bahawa terdapat kenaikan nilai pasaran bagi 
harta tanah kediaman, komersil dan perindustrian dalam radius 300 meter dari URD 
yang menunjukkan kesan sosio-ekonomi yang positif. Oleh itu, model ini dapat 
membantu para pengamal harta tanah dan meningkatkan amalan penilaian kesan 
untuk URD di Malaysia. 
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CHAPTER 1  
 
 
INTRODUCTION 
1.1 Introduction 
In moving towards achieving sustainable urban development, urban 
infrastructures especially related to natural resources have been protected to ensure 
that it could be valuable for future generations. Due to that reason, infrastructures 
developments within urban areas have been emphasized by many countries over the 
world (Economic Planning Unit, 2015b). Nowadays, economic and social 
infrastructures are keys to attract stakeholders’ attention due to both having 
tremendous impact to social and economic growth (Ansar et al., 2016). Generally, 
economic infrastructure is the facilities that directly affect the economy in terms of 
distribution and transportation such as roads, highways, railways, waterways, 
airways, telecommunication systems, electricity and water supplies; social 
infrastructure refers to amenities that indirectly affect the economy such as 
education, healthcare and recreation grounds (i.e. parks, gardens, open spaces, green 
spaces, etc.) (Esfahani and Ramírez, 2003). Ideally, the synergy between the two 
infrastructures can influence and support social, economic and environmental 
activities of urban sustainability. 
Urban Riverfront Development (URD) is a nature-based social infrastructure 
development within the urban area which has the capability to spur socio-economic 
growth of a cities and regions, and is essential in encouraging growth and 
sustainability of local economies. According to Gross et al. (1981) and Hjerpe & 
Kim (2007), river recreation and beautification (i.e. URD) is a part of urban 
recreation that having significant positive impacts on social and economic 
development of the respective areas. Apart from that, URD has also been postulated 
to improve the environmental basis of urban development (Cordell et al., 1990; 
Douglas & Harpman, 1995; Bowker et al., 1999). Thus, it proved that the 
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development of URD within the urban area affects on social and economy not only 
directly but also indirectly.  
In this regard, these effects of URD in influencing social and economic 
growth have promoted its practice and awareness in Malaysia. This can be seen in 
the increasing numbers of URD projects, where more positive impacts can be 
observed in nearby neighbourhood areas, rather than the negative effects of urban 
development. However, the implementation of the projects requires a strategic 
assessment to support efforts towards developing sustainable urban development in 
Malaysia; either it's affected positively or negatively. Hence, this implementation has 
demanded a tactical assessment model to assess the impact of URD in Malaysia; yet, 
little attention has been given to this subject.   
1.2 Research Background 
The significance of assessing the impact of infrastructure developments 
including URD is appreciable as practicing by numerous practitioners throughout the 
world. According to previous literature, the impacts of other infrastructure 
developments are assessed in a good manner that has a great deal of focus on 
sustainability. It is underpinning of social, economic and environment. For example, 
road or highway project (Huang and Yeh, 2008; John and Sharma, 2014); 
transportation or railways project (Amiril et al., 2014; Simionescu and Silvius, 
2016); electricity or hydropower project (Keskinen and Kummu, 2010;Yu and 
Halog, 2015; Sahimi et al., 2017); airways (Lenzen et al., 2003); etc. However, 
within impact assessment of URD in real-world practices, these aspects are often not 
thoroughly evaluated. It has identified that, the assessment focuses either on only one 
aspect or multiple aspects, but incomprehensive manner. For example, Millennium 
Ecosystem Assessment (2005), Desai (2012), and Che et al. (2012) focused on 
ecological and social benefits; Bryson (2013) and Ahn et al. (2016) concentrated on 
environmental attributes; and Gross et al. (1981), Stein (2001), Development (2002), 
Levine (2003), Spörri et al. (2007), Hjerpe and Kim (2007), Nelson (2013) addressed 
only on economic benefits. Thus, these inadequate assessments have led to poor 
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standards of urban sustainability especially in URD projects (Satterthwaite, 1997; 
Dixon and Eames, 2014).  
Difficulty in achieving sustainability standards has not only occured in 
outside countries but yet become an issue in Malaysia (Yassin and Bond, 2011; 
Yassin and Meryam, 2012;Yassin et al., 2012). Reviews of past literature have 
identified that current status of URD in Malaysia have difficulties in attaining 
sustainability, further impairing efforts to achieve sustainable urban development in 
Malaysia. This is due to a few factors that impede URD in Malaysia which are: 1) 
difficulty in balancing various social, economic and environmental needs of many 
stakeholders, 2) insufficient financial resources, 3) lack of human expertise, and 4) 
difficulty in obtaining planning permission (Yassin and Eves, 2010; Yassin and 
Bond, 2011; Yassin et al., 2012).  
On top of that, there is no specific assessment tool that could be used to 
specifically assess the impacts of URD. Even though, most of stakeholders and 
practitioners used SIA: Social Impact Assessment and EIA: Environmental Impact 
Assessment as assessment tools practiced in Malaysia, but it has identified that they 
tend to focus more on social and environmental aspects in actual impact assessment 
practices. Moreover, it has also acknowledged that there is still lacking of specific 
emphasis on socio-economic aspect especially related to property market, which is a 
driver of economic growth within real estate industry; and an essential in 
contributing towards sustainable urban development. It perceived was left behind 
even though it significantly important. It is in line with Shen et al. (2011) who 
revealed that the economic contribution is poorly highlighted in impact assessment 
practices and therefore, needs to be uplifted. 
Hence, this study seeks to propose a strategic assessment model for assessing 
URD through investigation issues regarding the current impact assessment practices 
for URD throughout the world including Malaysia and then, finds out the indicators 
that could be used for assessing URD in Malaysia. Apart from that, this study 
considered as an effort of improving the impact assessment practice in Malaysia as 
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pointed out by few researchers that there is still have weaknessess and lack of 
standardization in impact assessment practice in Malaysia. 
1.3 Problem Statement 
Urban vibrancy, and with the growth of various social and economic 
activities including river infrastructure development (i.e. URD) within the urban 
areas, positively impact the respective state and country. The tangible benefits of 
URD also extend to the riverfront area as well as surrounding communities. In 
addition, URD affects the social and economic aspects of human well-being 
(Abdullah, 2002; Bogena, 2015). But, the impact assessment practices on URD in 
Malaysia focus more on the environmental and social aspects, and lacks emphasis on 
the socio-economic aspect especially on property market dimension. This however, 
differs from other countries throughout the world such as US, UK, Japan, China and 
Singapore where socio-economic aspects including property market has long been 
explored by researchers (Florida, 2000; Zimmerman, 2008; Huang and Kao, 2014; 
Dauffenbach et al.,2016).  
As for the impact assessment practice of URD in Malaysia, it has been 
identified that there are only two assessment tools used to evaluate urban 
infrastructure development projects; EIA and SIA. In this regards, the Department of 
Environment, Ministry of Natural Resources and Environment, has declared the EIA 
as a well-established tool to assess the environmental impacts of development 
projects in Malaysia, while the Department of Town and Country Planning, Ministry 
of Welfare Township, Housing and Local Government has declared the SIA as an 
applicable tool to evaluate the social impact of development projects in Malaysia. 
Research findings on applicable impact assessment tools for infrastructure 
development projects including URD have identified that the assessments were more 
focused on social and environment indicators. For example, research by Findlay and 
Taylor (2006) had revealed that they only focused on environment aspects. While, 
Du Pisani and Sandham (2006) had discovered that the social indicators have not 
fully emphasized in impact assesment practice in South Africa. In addition to this 
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limitation, the economic indicators were also assessed by using the EIA and SIA 
tools, but it has identified that still ambiguous, insufficient and hence, need more 
thorough investigations.  
According to Briffett et al. (2004) and Makmor and Ismail (2016), the EIA 
tool concentrates primarily on environmental indicators and less on the social and 
economic indicators. In fact, there is lacking focuses on socio-economic impacts 
particularly those related to property market. Although there are several non-
academic studies on the impacts of URD on property market in Malaysia, their 
findings may be deficient as they are not published in academic researches and the 
socio-economic indicators that linked with property market are ambiguous due to 
poor investigation procedures. Thus, it perceived needs a meticulous exploration. In 
this regards, findings from academic researches may be able to assist researchers and 
field experts in gathering useful information for future practices (Zhang et al., 2016).  
Moreover, Burdge and Jonhson (1994); Burdge and Vanclay (1995); Burdge 
and Vanclay (1996); Barrow (1997); Doling (2007); and Abdullah Mohamad Said 
(2010) reported several weaknesses of the SIA tool especially in defining the scopes 
of impact baseline description and impact quantification, thus, causing ambiguity in 
determining the social and economic indicators. In this respect, most stakeholders, 
particularly the URD managers, have admitted confusion in assessing the economic 
impact of URD using the assessment tools applicable in Malaysia. This occurs when 
they tried to choose the best assessment tools to evaluate economic attributes, but it 
is questionable. Besides, it has identified that there is still no specific assessment tool 
withstanding of socio-economic base that also considers the property market. This 
problem has led towards the usage of wrong assessment tool, and consequently, 
produced an imprecise and incorrect assessment report. Additionally, previous study 
by Abdullah Mohamad Said (2010) discovered that most stakeholders prepared the 
SIA or EIA reports for a proposed development project simply to fulfil the 
requirements needed to obtain planning permission. This issue has propagated the 
crucial need for researchers to develop a more effective assessment tool for URD, 
which will also comprise the socio-economic aspects including property market in 
Malaysia. Thus, this will benefit and assist stakeholders such as planners, policy 
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maker, project managers, developers, investors and property valuers in assessing and 
measuring the socio-economic impact indicators accurately, and producing a good 
and truthful assessment report.  
Furthermore, the socio-economic impacts’ indicators of URD are identified 
uncritically measured using quantitative approach. In regard this issue, a research by 
Azlina et al. (2016) who assessing three waterfronts in Malaysia had proved that it is 
very qualitative in nature. Moreover, previous researches have also identified several 
tools that has been utilized quantitative measures in assessing URD such as Cost-
Benefit Analysis (CBA) (Dubgaard et al., 2002; Hitzhusen, 2006; Alam, 2008); 
Input-Output Analysis (Reitano and Hendricks, 1980; Hjerpe and Kim, 2007; Spörri 
et al., 2007). But, the major focus is on econometric basis that calculates cost 
effectiveness and profitability which have different points of view and these have 
ascertained that not yet been firmed into real estate industry whereas it have 
interconnected with URD. Therefore, this research focuses on socio-economic 
impact of URD by considering property market to support real estate industry.  
In respect to this issue, Yeh & Li, (1997), Azman Ariffin et al.(2014) and 
Sala et al. (2015) highlighted the importance of using spatial-based impact 
assessment in evaluating indicators of urban infrastructure development in order to 
enhance the model truthfulness. Preferably, the emphasis on spatial measurement in 
evaluating indicators is widely adopted within various countries throughout the 
world such as United State (US), United Kingdom (UK), Europe, Japan, and China. 
But this practice is not implemented extensively in Malaysia even though it is able to 
visualize the impacts evidently. It perceived less explored and lacks fundamental 
basis in Malaysia. According to Azman Ariffin et al. (2014), the use of spatial-based 
indicators in impact assessment of urban infrastructure development, encompassing 
URD, is still at its infancy in Malaysia. Whereas, previous studies on the spatial-
based indicators of the URD has been recognized by other countries over the world 
including Asian countries (Yeh & Li, 1997; Sala et al., 2015). According to 
researches on spatial-based assessments in achieving sustainable urban development 
in Malaysia are limited, despite the increasing demand of scientific findings in this 
area of interest (Azman Ariffinet al., 2014). Yet, previous studies on spatial-based 
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assessment of  URD in other countries including Asia have already included it in the 
impact assessment practices on URD (Yeh and Li, 1997; Sala et al., 2015). Hence, it 
is imperative for researcher to explore and gather information on the concepts 
underlying the practice of spatial-based socio-economic indicators for URD in 
Malaysia. 
Therefore, this research attempts to develop and establish a specific spatial-
based assessment model for URD in Malaysia. Findings of this research would be 
based on real problems that occur in current assessment practices on URD in 
Malaysia, and consequently may assist stakeholders in their role as decision makers 
to make the right decisions particularly in assessing the socio-economic indicators of 
URD in the future. 
1.4 Research Gaps 
This research attempts to solve the research gaps below: 
1.4.1 Assessment tool in Malaysia 
Reviews of previous literature indicated that the EIA and SIA assessment 
tools applicable in evaluating infrastructure development projects in Malaysia are 
inadequate as they focus more on the environment and social aspects, with the 
former emphasizing on the environmental indicators. Through a thorough study on 
the contents of SIA in Development Proposal Report (DPR), Abdullah Mohamad 
Said (2010) found that quality of the impact assessment was unsatisfactory due to 1) 
an overgeneralized SIA in DPR, 2) ambiguous description of background condition, 
3) lack of quantitative data usage, and 4) imprecise identification of impacts. This 
indicates that the implementation of SIA in real practices is still weak. The 
researcher also addressed the (1) need to improve SIA limitations, (2) uncertainty 
issues faced by stakeholders and practitioners in choosing and using the tool, and (3) 
impracticality of SIA to assess socio-economic indicators especially those related to 
property market. Besides, the complexity of economic growth indicators such as 
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property market, employment index, land use pattern, trades or business expansion, 
dumping visitors and quality of living of the local community requires a systematic 
assessment which will rely on assessment standard (Lim and Biswas, 2015). 
Therefore, a strategic assessment tool needs to be developed to assess the socio-
economic impacts for the URD in Malaysia. 
1.4.2 Socio-economic indicators in impact assessment practice 
Reviews of past literature have identified that the impact assessment of URD 
which emphasizes on the economic aspects including property market has long been 
explored by researchers particularly in developed countries such as US, UK, Japan, 
China, and Singapore (Florida, 2000; Zimmerman, 2008; Huang and Kao, 2014; 
Dauffenbach et al., 2016). However, the nature of impact assessment of URD in 
Malaysia focuses more on the environmental and social aspects and therefore, lacks 
emphasis on the economic dimension particularly related to property market.On top 
of that, the mechanism of socio-economic indicators on the property market in 
Malaysia is still unclear due to lack of research. Thus, it is necessary to ascertain the 
parameters of each socio-economic indicator to consolidate the assessment of URD 
in Malaysia.  
1.4.3 Method of Analysis  
In previous literature, the use of different methods of analysis has long been 
debated by researchers. Glasson and Heaney (1993) identified that the problem 
regarding the methods used to analyse SIA was due to the emphasis given on 
qualitative techniques in previous studies. In contrast, quantitative techniques are less 
emphasized by practitioners and researchers, and quantification of impact assessment 
indicators has lesser weighting. Moreover, Abdullah Mohamad Said (2010) reported 
that the depth of the analysis is inadequate. Hence, there is a need to consider a 
quantitative approach to improve method used in impact assessment analysis. 
Therefore, this research utilizes a quantitative approach to analyse socio-economic 
indicators and their parameters of URD.  
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To ensure the analysis of socio-economic indicators is also quantitatively in 
nature, this research attempts to use spatial data analysis and spatial statistical 
analysis for analysing the socio-economic indicators and parameters. Spatial data 
analysis is a Geographic Information System (GIS) technique that precisely measures 
indicators, which in this research are the socio-economic indicators of URD. 
According to Stillwell and Clarke (2003), the spatial analysis is an objective method 
that can be used to generate a unit of spatial measurement. In Malaysia however, the 
emphasis of spatial-based socio-economic indicators in assessing URD is still new, 
and the theoretical basis of spatial measurements lacks fundamental researches. 
Therefore, it is necessary to study the theoretical knowledge of spatial measurements 
for socio-economic indicators, and determine its quantitative values. Thus, the GIS 
technique which employs spatial data analysis, spatial statistical analysis is chosen as 
the relevant tool to measure the socio-economic indicators for URD in this study.  
1.4.4 Information from preliminary study 
A preliminary study has been carried out to clarify the real issues involved in 
this research area, where several stakeholders were contacted personally for more 
information and industrial feedback. Findings from the preliminary study are 
described below: 
1.4.4.1 Iskandar Regional Development Authority (IRDA) 
The project manager of the URD at Johor Bahru stated that the impact 
assessment which is being practiced does not rely on a standard and specific 
assessment tool that suitable for URD. He admitted to being confused as to what 
applicable tools can be used to best assess the economic indicators and impact of 
URD in Malaysia. As no specific assessment tool is available to assess economic 
indicators, unsuitable assessment tool is then used, thus, resulting in substandard and 
inaccurate assessment report. Hence, it can be concluded that there is a real gap that 
needs to be solved to uplift the impact assessment practice as well as achieving a 
sustainable urban development in Malaysia. 
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1.4.4.2 Federal Department of Town and Country Planning (Malaysian Urban 
Planning) 
The policy maker and planner admitted that there is still no specific impact 
assessment tool to evaluate the economic impacts of URD in Malaysia. In fact, the 
existing impact assessment tools like SIA have weaknesses in terms of scope and 
limitation in impact description, identification and quantification. Additionally, the 
SIA for DPR focuses on the URD is still at its infancy and needs to be improved. On 
top of that, one of the policy makers had asserted that the development of an 
assessment tool which focuses on socio-economic indicators with quantitative base 
approach as well as spatial dimension is one of the best contributions to both 
knowledge and the industry. Therefore, the idea to focus on the socio-economic 
aspect of URD has been supported by practitioners. Hence, this research is essential 
in uplifting the impact assessment practice of URD in Malaysia. In this regard, 
Adams and Tiesdell (2010) stated that planners are market actors who are involved in 
framing and re-framing land and property markets. They cannot directly enhance the 
property market value, but they have the power to gradually change the spatial aspect 
of property market, and therefore plays an important role in influencing property 
market.  
1.5 Research Questions 
This research attempt to answer the questions: 
(a) What are the socio-economic indicators of the URD? 
(b) What are the weakness of traditional analysis and the strength of spatial 
measurement of socio-economic indicators of URD? 
(c) How could the socio-economic impacts of URD be assessed? and which 
spatial parameters have been influenced by URD? 
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(d) How to use the developed spatial-based socio-economic model to assess the 
significant socio-economic indicators impacted by URD? 
 
1.6 Research Aim 
The aim of this research is to strengthen the impact assessment practice for 
URD in Malaysia by emphasizing on socio-economic aspect within impact 
assessment practice, including clarifying the socio-economic indicators of URD 
particularly related to property market as well as precisely measure the socio-
economic indicators and impacts of URD.  
1.7 Research objectives 
The objectives of this research are: 
(a) To ascertain the socio-economic indicators of URD. 
(b) To determine the spatial measurements of socio-economic indicators of URD. 
(c) To develop a spatial-based socio-economic model for URD. 
(d) To assess socio-economic impacts of URD using the developed spatial-based 
 socio-economic model. 
 
1.8 Significant of the Research 
This research is intended for the development of an impact assessment tool 
for URD as a complement to the existing tools. The developed spatial-based socio-
economic model may be established as a new model for URD in Malaysia. This 
model utilizes a novel approach of impact assessment analysis using spatial elements 
and statistics obtained from GIS software, and may assist stakeholders in reporting 
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precise impact assessment analysis and making informative decision involving URD. 
Therefore, this research could strengthen the impact assessment practice of URD in 
Malaysia. 
1.9 Scopes and Limitation of Research 
The scope and limitation of this research are as follows: 
(a) This research attempts to examine the socio-economic impact of the URD in 
Malaysia. Parcipatory Impact Assessment (PIA) approach  will be utilized to 
evaluate the impact of URD. This approach  considers the residents within 
riverfront area. Hence, this research will  be based on the case study of 
Melaka River in Melaka, Malaysia. 
(b) The URD defined within this research is the river-and-riverfront 
development, redevelopment and proposed projects within the urban area. 
However, this research only considered the impact assessment for post-
construction, which is after the completion of project development. 
(c) The impact assessment of URD focuses on the socio-economic aspect only, 
along with the three pillars of sustainability. In addition, this research will 
also analyse the impact of URD on adjacent property market. Nonetheless, 
the ecological aspect in regards URD is not the main focus of this research 
which mean not investigated rigorously through this research.  
(d) The impact assessment of URD considers the spatial dimension to stimulate a 
novel approach of specific assessment tool for URD in Malaysia. 
Investigation on the spatial measurement will be done both theoretically and 
practically.  
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(e) For assessing location and sub-location attributes which related to  spatial 
 data, it is only based on data availability, applicability as well as suitability 
 for this research scopes.  
 
 
1.10 Research Methodology 
This research has four phases of methodology, and summary of each phase is 
explained in the sub-sections below. A quantitative approach was used for data 
collection and analysis. One case study, based at the Melaka River within urban area, 
was selected for this research. Figure 1.1 shows the complete study design of this 
research. Further details of the methodology are elaborated in chapter 4. 
1.10.1 Phase One 
This phase focused on the preliminary study. It involved the process of 
identifying research issues and gaps, research questions, aims, objectives, scopes and 
limitations, as well as significance of the research.  
1.10.2 Phase Two 
Phase two concentrated on the development of theoretical framework, which 
was designed based on literature review. Various types of sources were referred, 
from journals, articles, reports, books and newspapers, to extract information on 
URD, socio-economic assessment, socio-economic indicators and GIS application. 
The information was extracted from journals, articles, reports, books and 
newspapers. 
1.10.3 Phase Three 
Phase three emphasized on the methodology used to achieve the research 
objectives. It involved three stages which were 1) data collection and analysis; 2) 
model development; and 3) model validation.  
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Stage one focused on the first and second objectives, where information 
gathered from literature review and field survey was used to formulate the data 
collection methods. The data was analysed using frequency and descriptive analyses, 
and Relative Important Index (RII). As for the field survey, a total of 500 
questionnaires were distributed to respondents (i.e. property buildings' occupiers) 
located in the property buildings along Melaka River, Melaka, Malaysia. Stage two 
addressed the third objectives which involved strategies undertaken to develop a 
spatial-based socio-economic model for URD. In this respect, the model was derived 
using Structural Equation Model-Partial Least Square (SEM-PLS) modelling. The 
socio-economic indicators were also analysed using GIS software to evaluate their 
spatial elements. Stage three concentrated on the fourth objective which involved the 
validation process of the developed model. An assessment index for URD was 
developed, namely Socio-economic Assessment (SEA) of URD index. This index 
was used to simultaneously evaluate the impact of URD in the selected case study 
area and validate the developed model. 
1.10.4 Phase Four 
 The phase four emphases conclusion and recommendations for future 
research. It includes final outcomes and summary of socio-economic impacts of 
URD.  
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                        RESEARCH ISSUES                                                                  GAPS 
 
 
 
 
 
 
 
 
 
 
1. The current status of URDs in Malaysia is still 
difficult to achieve sustainable standard and thus 
becomes obstacle to achieve a sustainable urban 
development. 
2. Up to now, there is still having no impact 
assessment tool for URD in Malaysia. 
3. Lack of academic research emphasis on socio-
economic indicators which considers property market 
in Malaysia. 
4. Lack of fundamental exploration of spatial 
measurement for each socio-economic indicator in 
Malaysia. 
 
1. The nature of URDs in Malaysia is difficult to 
achieve a sustainable standard (Yassin and Bond, 
2011; Yassin and Meryam, 2012;Yassin et al., 2012). 
2.Applicable assessment tools in Malaysia is still 
lacking emphasis on socio-economic aspect especially 
in property market. 
3. Numerous researches of URD in other countries over 
the world had already emphasis on socio-economic 
indicator (Florida, 2000; Zimmerman, 2008; Huang 
and Kao, 2014; Dauffenbach et al., 2016). 
4. Method of analysis used for measuring URD in 
Malaysia is very qualitative in nature. 
LITERATURE REVIEW 
Socio-economic Impact Assessment of URD 
River within urban area, riverfront development, URD, URD supports sustainable urban development, URD impacts social, 
economic and environmental improvement, SEIA of URD, impact assessment theories, practices and issues, SEIA contains 
socio-economic theory, sustainability theory as well as socio-economic indicators of URD. 
GIS Application for Development of Spatial-based SEIA Model for URD 
GIS, GIS functionality, the use of GIS in impact assessment studies, determination of spatial measurement, measuring geographic 
proximity, the use of spatial data analysis and spatial statistics in impact assessment studies and spatial data modelling. 
PHASE 4 
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1.11 Chapter Layout 
This thesis is structured into eight chapters. The chapters are organized to 
ensure achievement of desired goals and objectives, as follows: 
Chapter 1 is an introduction to the research. This chapter contains the general 
framework of the research that includes research background, problem statement, 
research questions, research aims, objectives, scopes and limitations, significance of 
research, and the overview of research methodology. 
Chapter 2 reviews the literature on river and urban river, riverfront 
development, evolution of urban riverfront, URD, URD-supported sustainable urban 
development, and URD impacts on social, economic and environmental growth. This 
chapter also elaborates on SEA and socio-economic indicators, its current practices 
on URD in Malaysia as well as other countries. 
Chapter 3 discusses the spatial-based socio-economic modelling of the URD, 
the importance of emphasizing spatial elements in socio-economic modelling of 
URD, basic concepts of the spatial assessment of URD. This chapter also highlights 
spatial statistical procedures undertaken for socio-economic modelling, spatial 
measurement of socio-economic indicators specifically on accessibility, 
neighbourhood and environmental measures. The GIS software procedures are also 
outlined in this chapter.  
Chapter 4 elucidates the research methodology of this study. Details on the 
research approach, sampling, methods of data collection and analysis are explained. 
Chapter 5 presents the geographical study area of Melaka River, Melaka, 
Malaysia. This chapter also describes the overall population growth of Melaka as 
well as expected respondents recruited in this study, and focuses on empirical 
investigation of the study area. 
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Chapter 6 elaborates on the data analysis and results based on descriptive 
analysis, Structural Equation Model-Partial Least Square (SEM-PLS), spatial data 
analysis and spatial statistical analysis. Precisely, the SEM-PLS analysis was 
conducted using SmartPLS software version 3.6.2, while spatial data analysis was 
carried out using ArGIS software version 10.4. 
Chapter 7 focuses on spatial-based socio-economic modelling for URD. This 
chapter also includes indexing socio-economic of URD variables. Then, a validation 
of the developed model was carried out using statistical-based assessment (i.e. 
statistical approach-using hold-out samples) and spatial-based assessment (integrated 
approach-using hold-out samples and spatial data), where the both results were 
compared to evaluate the applicability of the model in determining the socio-
economic impacts of the URD. To carry out this assessment procedures, the 
empirical investigation was conducted within the case study area (i.e. Melaka River, 
Melaka, Malaysia). 
Chapter 8 summarizes the research according to the research objectives’ 
achievement and gives some recommendations for further researches. This was 
followed by an explanation of research strengths, limitations and potential areas for 
future researches. This chapter concludes the thesis with contributions of the research 
to both knowledge and industry. 
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